Degenerative disc disease of the lumbar spine was not recognized as a specific disease entity until the last century and most work in this area was undertaken during the last quarter of that century. The surgical treatment of discogenic sciatica, as we know it today, was not realistically established until 1933, when it was first described by Mixter and Barr, although earlier attempts were present. Aggressive spine surgery, as is presently used, did not flourish until the 1970s. 5, [10] [11] [12] [13] 17 The last century furnished an abundance of information on spinal conditions that will open new gateways for more precise treatments in the future. In the past, treatment of disorders of the spinal column was focused on fractures and trauma, with some attention to low-back pain. Surgical treatment of disc ailments has progressed slowly. In fact four distinct stages of treatment of DDD seem to have occurred, especially in the last century.
Stage I involved the correct diagnosis of the problem and the selection of surgical treatment such as excision. In Stage II advances were made in diagnostic methods, our understanding of physiological and biomechanical aspects of the disc, and treatment (methods of stabilization, types of instrumentation, methods of fusion, and so forth). Stage III consists of a period during which both Stages I and II continue with new trends of disc replacement by prosthetic devices (this stage has begun, but not been fully completed). In Stage IV, the previous three stages continue to progress together with a combination of the three along with more aggressive research into the field of disc degeneration and regeneration and applicable treatments.
Parallel to the aforementioned four stages, one should remember the importance of research in establishing the causes of degeneration and an understanding of the mechanics involved in DDD so that a more effective treatment can be devised. In this paper we will attempt to dissect the aforementioned stages, tracing the history of the disease.
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THE TRACT OF HISTORY IN DDD
Early studies in the treatment of spinal disorders focused primarily on trauma, as in Egypt ca. 1550 BC. Hippocrates (460-377 BC) may have been the first to describe spinal conditions in a scientific manner and to apply specific treatments. Many physicians followed the teachings of Hippocrates, but it was not until the seventh century that surgery was first suggested for spinal column injury by Paulus of Aegina.
The earliest methodical and research-oriented study of spinal disorders seems to have been undertaken by Galen during the second century AD. He left behind inspiring treatises regarding anatomy and diseases of the spine. 12 Galen recognized lordosis, kyphosis, scoliosis, and succussion, and may have been the first physician to describe back pain. Many other physicians later added to the knowledge provided by Galen, a bit here and a bit there. Most of our information on the treatment of the spine before the Arabic era came from translations of Galen and others into Arabic between 700 and 900. For many centuries, Arabic medicine was the basis for many medical advances. Albucasis (936-1013) left behind a huge medical encyclopedia, containing several neurosurgery volumes (Al Tasrif), and Avicenna (981-1037) provided us with his notable book, The Canons of Medicine. The influence of the Arabic schools continued through the Renaissance. During this period, some progress was made along with several advances in medicine. 10, 15 In relation to the spine, one should not forget a treatise published by the notable Turkish physician Sabuncuöglu in the 15th century. This physician was born in 1385 in Amasya, Turkey, and enlightened physicians and scientists by a description of his treatment of spinal disorders in his treatise The Imperial Surgery. Sabuncuöglu treated sciatica with medical and heat cauterization. During this period of history, low-back pain was still considered to be a traumatic injury and, if it became intractable, was treated with cauterization if analgesic agents had failed. The Imperial Surgery was, and still is, a landmark text given that medical progress was relatively idle during the 12th and 13th centuries. The concept of DDD, as we understand today, was not clearly identified.
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As mentioned earlier, most spine treatments focused on injuries. In the seventh century, Paulus of Aegina proposed the operative repair of spinal column injuries. Between 1510 and 1590 Ambroise Paré and Michel Mercatus used methods of suspension to align spine fractures, which were similar to a method used in earlier times. In Germany Johannes Schultheis (1595-1645) described another apparatus for the treatment of spinal injuries. The shift to the performance of surgery was slow. John Bell (1763-1820) expressed his doubts about surgical treatment. The spine was ultimately approached with trephination in 1814. Sir Percival Pott (1713-1788) operated on the spine for tuberculosis. Infections were the greatest enemy with which surgeons had to contend. 10, 13 The works of Lister (1882-1912), as well as others before him, on fighting infections made surgery more feasible. Surgical procedures continued to be performed. MacEwen (1848-1924) described the laminectomy procedure and Ménard (1895-1934) described a costotransversectomy approach. During the same time period, investigators such as Weber (1827), Rauber (1876), and Messerer (1880) began to perform some research studies of the biomechanics of the spine. Then, in 1895, William Conrad Röntgen (1845-1923) established imaging and the evolution of spinal disorders entered a new path. At first only anteroposterior x-ray views were available until Davis obtained a lateral radiograph in 1925. Another developmental milestone was met around 1930 with the introduction of myelography; this imaging modality later helped Dandy and others to remove intervertebral discs via laminectomies. In the US, however, A.G. Smith was the first to perform a laminectomy in 1829. 4, 10, 14, 16 The lumbar disc did not become a center of attention until 1933, when W. J. Mixter and J. S. Barr provided the correct pathogenesis of disc herniation and, hence, offered an appropriate surgical treatment. The neurogenic nature of sciatica had first been described by Domenico Cotugno (1764) 1977) .
Advances in anesthesia and diagnostic radiology should also be noted. The evolution of antisepsis therapy, along with the development of more effective antibiotic medications, assured safer surgeries. Studies of the biomechanics of the spine continued to be performed and more research data were updated and corrected. 1, 3, 6, 9 During the same time period, progress was noted in surgical approaches (anterior, posterior, and so forth) and in the use of instrumentation. As a distinct disease entity DDD was crystallizing more than before. King, in 1944, suggested the use of transpedicular screws, but this form of treatment was not used until 1959 by Boucher. Holdsworth and Hardy reported the use of the first fixateur interne in 1953. Dr. Harrington introduced his instrumentation for scoliosis around 1958; it was later used for other conditions. The introduction of the Luque system by Luque and Hall came after this period. Two decades later the Cotrel-Dubousset system was introduced at a time of great need. Several other systems emerged such as the Texas Scottish Rite by Ashman in 1991 and the Moss Miami in 1994 by Shufflebarger. Much of the instrumentation, devices, and approaches that were designed to correct scoliosis also came in handy in the treatment of DDD. Threaded screws, cages, and devices such as the Kaneda system became more popular and applications in lumbar instability and spondylolisthesis flourished. 3, 8, 10, 14, 19, 23 Advances in the pathophysiology of DDD followed in a parallel fashion. Diagnostic leaps were made with the advent of CT scanning, myelography with CT scanning, and MR imaging, which helped fortify our understanding of DDD. Although controversial, discography, which was described by Lindblom in 1948, provided a different insight into the pathology of DDD. Magnetic resonance imaging, introduced in the early 1970s, stands today as an excellent tool for the screening of patients with discogenic pain. With the current development of an upright MR imaging system, some of the limitations of conventional MR imaging will be resolved. One should fairly add that plain radiography continues to be an extremely valuable diagnostic tool.
Surgical approaches to treat a ruptured lumbar disc are variable. The most common is the posterior approach, as described earlier. 22, 24 An endoscopic approach was described by Hijikata in 1975 and, before that, chemonucleolysis was started in 1963 by L. Smith and colleagues. With the advent of post-myelography CT scanning, recognition of a far-lateral disc herniation became easier; hence a far-lateral surgical approach was designed. This is an excellent example of the marriage of treatment to diagnostics. During the last few years, several anterior surgical pathways have been described. Taking the aforementioned advances into consideration, DDD remains a great challenge. Today DDD is considered one of the most common spinal disorders. It is thought to cause pain by the mobility that is created and, hence, the segmental instability that is produced. As a result of this understanding of the pathophysiology of the condition, stabilization and fusions have become a popular modality of treatment. Today stabilization is achieved using posterior instrumentation (segmental or nonsegmental), anterior stabilization (cages, devices, and so forth), or a combination of both techniques like that shown in the combined anterior-posterior stabilization. In situ bone fusions are still used, although not as frequently. The history of cages and baskets is quite well documented in the literature and is beyond the scope of this discussion. The use of standalone cages is not favored too greatly and many spine surgeons tend to support these cages with pedicle screws or other devices. Parallel to the development of these artificial devices, prosthetics designed to restore motion are also under development. The list of such innovations is too long and beyond the scope of this discussion. Other researchers looked at in situ polymerization devices. Of the hundreds of disc designs, only a few have made it to clinical trials. In the late 1950s, Fernström implanted the first artificial disc. The results of the surgery were not very promising. Hon and his group used a different device in 30 patients, but did not publish their results. The Acroflex design was produced by Steffee and the results were not better than average. In East Germany around the 1980s, Schellnac and Büttner Jans designed the SB Charité device. It was first implanted by Zippel in 1984 and was later abandoned. The SB Charité III artificial disc was introduced in 1987 and became widely used in Europe. ProDisc was manufactured afterward and is currently still in clinical trials. Along the same line, a Maverick disc is being evaluated. 7, 21 Today devotion to more research continues to define a better prosthesis and the proper indications for its use.
Arthroplasty has several advantages, such as the preservation of function and the decrease of pain. Arthroplasty may avoid the morbidity associated with fusions, but does it solve all the problems of DDD? Although it is still too early to tell, the indications are limited and long-term results have not yet been established. The complex and ambiguous nature of pain caused by DDD and all the other factors associated with it makes it difficult to conceive that one device will solve all the problems. More follow-up reviews and, possibly, different models of the prosthesis, such as one that combines viscoelasticity and motion characteristics at the same time, are needed. Advances in molecular biology and biomaterials that may aid with fusions will also help decrease the rate of morbidity and improve outcomes in other groups of patients. 21 Surgical innovations and new treatment frontiers will continue to be sought in the quest to find an effective management of DDD. Research in regeneration pathways has begun. A few completed studies indicate a promising future, although progress is slow. Work is focusing on methods to help regenerate the disc. The technology is still primitive and more research and financing are required.
CONCLUSIONS
Treatment of back pain caused by DDD remains in a dilemma. Medical treatment options benefit a certain group of patients and surgical intervention, which ranges from stabilization to arthroplasty, helps another group of sufferers. Nevertheless, the solutions will not apply for everybody. The complexity of pain from the syndrome of DDD and the fact that we do not fully understand the condition, make it very difficult to devise a common and effective treatment for every patient. It is possible that technological innovations for disc regeneration will produce another modality of treatment for another subgroup of these patients; nevertheless, there will remain a group that receives no good resolution of symptoms. More research and follow-up studies will hopefully produce a better solution to this problem. The "tract" of progress in this area will continue, generating new ideas.
